Possible role of TIEG1 as a feedback regulator of myostatin and TGF-beta in myoblasts.
Myostatin and TGF-beta negatively regulate skeletal muscle development and growth. Both factors signal through the Smad2/3 pathway. However, the regulatory mechanism of myostatin and TGF-beta signaling remains unclear. TGF-beta inducible early gene (TIEG) 1 is highly expressed in skeletal muscle and has been implicated in the modulation of TGF-beta signaling. These findings prompted us to investigate the effect of TIEG1 on myostatin and TGF-beta signaling using C2C12 myoblasts. Myostatin and TGF-beta induced the expression of TIEG1 and Smad7 mRNAs, but not TIEG2 mRNA, in proliferating C2C12 cells. When differentiating C2C12 myoblasts were stimulated by myostatin, TIEG1 mRNA was up-regulated at a late stage of differentiation. In contrast, TGF-beta enhanced TIEG1 expression at an early stage. Overexpression of TIEG1 prevented the transcriptional activation of Smad by myostatin and TGF-beta in both proliferating or differentiating C2C12 cells, but the expression of Smad2 and Smad7 mRNAs was not affected. Forced expression of TIEG1 inhibited myogenic differentiation but did not cause more inhibition than the empty vector in the presence of myostatin or TGF-beta. These results demonstrate that TIEG1 is one possible feedback regulator of myostatin and TGF-beta that prevents excess action in myoblasts.